Exploring Possible Humanoids on Mars: A Lesson Designed for Twice-Exceptional Gifted Students by Al-Hassan, Younis et al.
Possible Humanoids on Mars                                  Al-Hassan, Adebiyi, Iqtadar, & Atwood-Blaine                         Page 103 
__________________________________________________________________________________________________________ 
Journal of STEM Arts, Craft, and Constructions, Volume 3, Number 1, Pages 103-125.      
 
Exploring Possible Humanoids 
on Mars:  
A Lesson Designed for  
Twice-Exceptional Gifted Students 
 
Younis Al-Hassan, Marie E. Adebiyi, Shehreen 
Iqtadar, and Dana Atwood-Blaine 
University of Northern Iowa 
 
Abstract 
This practical article presents a classroom-tested 
pedagogical plan to assist instructors in teaching thinking 
skills to gifted students with disabilities in the context of 
science.  The lesson, which focused on using Edward de 
Bono thinking skills to explore humanoid images that appear 
in NASA photos, provided accommodations for students with 
hearing impairment, along with disabilities associated with 
short and long-term memory.  The instructional design team 
presented the arts-integrated activity of drawing scenes 
showing possible ways the anomalies could have been 
generated, and an interactive electronic game using iPads 
that asked participants to gather needed items for a trip to 
Mars.  High-achieving doctoral students, many of whom 
were identified as gifted during their K-12 schooling, 
participated in the lesson.  Incorporation of electronic game 
technology along with creative arts-integrated activities was 
received positively and was an effective strategy to increase 
motivation, to sustain student’s engagement, and to attract 
and retain the directed attention of students, especially 
because of the social interaction. 
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Introduction 
 
With the advent of the 21st century, there is no 
question about the importance of science education in 
classrooms (Duschl, Schweingruber, & Shouse, 2007).  The 
No Child Left Behind Act, signed in 2002, has required 
classroom lessons suitable to educate every child with or 
without disabilities, or poverty status in a classroom.  
Incorporation of multiple accommodations for science learning 
in an inclusive classroom is challenging.  This challenge 
occurs partly because many educators have limited time to 
collaborate on a day-to-day basis with both the students and 
colleagues to develop suitable strategies (Keefe & Moore, 
2004; Lambe & Bones, 2006).  Other limiting factors may be 
lack of resources and little professional development of regular 
classroom teachers (Mastropieri, Scruggs, & Graetz, 2003; 
Lambe & Bones, 2006).  Because of this hurdle, children with 
disabilities experience minimal engagement in inclusive 
classrooms.   
Science can be thought of as a way of thinking, 
reasoning and making meaning from essential experiences 
and principles (Knowles, 1973; Kuhn, 1970; Weber, 2016).  
According to Kuhn (1970), science is that “fixed structure of 
ideas which progresses in a linear fashion by accumulating 
data and working out more precise details in accord with the 
Possible Humanoids on Mars                                  Al-Hassan, Adebiyi, Iqtadar, & Atwood-Blaine                         Page 104 
__________________________________________________________________________________________________________ 
Journal of STEM Arts, Craft, and Constructions, Volume 3, Number 1, Pages 103-125.      
 
way things are as already revealed in this structure” (p. 96).  
Today, science and technology are important in many aspects 
of students’ lives and future careers, such as home safety, 
communication, and invention.  Science teachers may use 
instructional tools, which capture students’ primary interest to 
explore, thereby improving science education (Slavin, Lake, 
Hanley & Thurston, 2012).  The value of the simplest ‘forms’ 
in science education lies in the complex emergent dynamics 
that are triggered in the imaginative mind (Fauconnier & 
Turner, 2008, p.3).  Science education, therefore, is of 
fundamental relevance to psychological development.  
Teachers need to have well-defined strategies and 
frameworks for engaging students in science education for 
their benefit.  To attain this objective, students’ interests, 
comprehension, performance and increased knowledge 
retention from science education needs to be boosted (Zain, 
& Jusoh, 2010). The designed arts- and thinking skill-
integrated science lesson presented in this article focuses on 
exploring the Mars Mystery of humanoid figures in National 
Aeronautics and Space Administration (NASA) photographs of 
the Martian surface.  
 
Literature Review 
 
The Individuals with Disabilities Education Act 
states that students with disabilities need to be educated in 
the general education classrooms, along with their non-
disabled peers, thereby creating an inclusive classroom 
(Crosley, 2000).  As mentioned earlier, for many educators, 
developing science lessons plans that incorporate the needs 
of all students, including students with hearing impairments 
(Im & Kim, 2014), is challenging.  Students with poor long or 
short term memory abilities are less successful in completing 
complex tasks in the science classroom (Alloway, Gathercole, 
Kirkwood, & Elliott, 2009).  In comparison to traditional 
approaches to teaching, the literature predominantly 
suggested the two approaches of using technology and 
creative arts. Activity oriented instruction (Mastropieri, Scruggs 
& Magnusen, 1999; Mastropieri & Scruggs, 1992; MacDogall, 
Schnur, Berger & Vernon, 1981) and student-centered inquiry 
(Scruggs, Mastropieri, Bakken & Brighan, 1993; Bay, Staver, 
Bryan & Hale, 1992) are the most effective when teaching 
students with disabilities.  These approaches were explored in 
the in the pedagogical framework of the lesson. 
In this review of the literature, evidence for 
humanoids in National Aeronautics and Space Administration 
(NASA) photographs is first reviewed.  Then, the use of 
technology and integrated art in teaching science is 
addressed.  Literature related to teaching science to gifted 
students with the two disabilities of poor memory and of 
hearing impairment is discussed in the final two sections. 
 
The Mars Mystery of Humanoid Figures in NASA 
Photographs 
Several NASA photographs taken by Mars rovers 
feature anomalous images that resemble humans or 
humanoids on the surface of Mars.  This article and the lesson 
it highlights focus on three such images.  Many blog postings 
alerted the media to the presence of a possible woman or 
humanoid statue on Mars in 2008.  However, a website 
belonging to a news media station claimed that the image was 
just a rock: “But astronomers quickly pointed out that the 
human shape is actually just a rock that is only a few inches 
high, but positioned very close to the camera” (CBS News, 
2017, para. 1).  The large panoramic view in Figure 1 shows 
that the humanoid figure was not close to the camera as 
claimed by this news report and likely several feet tall; see 
Figure 1.  The figure has a definite human-like shape and the 
outstretched arm would not easily form as a result of 
weathering.  Public attention was brought to the second 
humanoid figure, shown in Figure 2 by the author of an online 
blog (Waring, 2014) who produced an enlargement of the 
image and linked to the NASA photograph (JPL/NASA, 2014).  
Finally, a blog posting that featured the image of a woman 
standing on a rock, looking across the landscape at the 
Curiosity Rover drew attention to a third anomaly (Waring, 
2015).   
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Figure 1. The image at left shows part of a large panorama taken by Mars Spirit Rover.  The human or humanoid is circled.  The 
image at top right shows an enlargement of part of the NASA image. The image at bottom right is a further enlargement showing a 
possible kneeling person with arm outstretched. Image Courtesy NASA/JPL-Caltech (JPL/NASA, 2008). NASA'S Mars Exploration 
Rover Spirit captured this westward view from atop a low plateau where Spirit spent the closing months of 2007.  Image courtesy of 
NASA/JPL-Caltech/Cornell University (JPL/NASA, 2008). 
 
 
The Use of Technology and Integrated Art in 
Learning Science 
A higher degree of interaction in visualization leads 
to higher learning outcomes (Patwardhan & Murthy, 2015).  
When the elementary classroom is enriched with an informal 
and inquiry-based science environment, scientific reasoning 
ability significantly increases compared to impoverished 
informal environment (Gerber, Cavallo & Marek, 2001).  
Informal or interactive education-related environments may 
not only foster learning during the attempt to teach science, 
but can also advance the teacher's attitude and efficacy 
towards classroom inclusion (Avramidis & Norwich, 2002).  
This positive result can be associated with activity-oriented 
approach, which incorporated interaction and socialization.   
A study of 1335 elementary students revealed that 
the use of animated movies promoted students’ explanation 
abilities, and their understanding of scientific concepts, 
developing higher motivation to learn science, increasing self-
efficacy, interest and enjoyment when compared to the control 
group students who were not involved in animated movies 
(Barak, Ashkar, & Dori, 2011).  This approach of building 
knowledge can be associated to both activity oriented and 
inquiry-based approach of science education using 
technology.  Technology in the science classroom for 
elementary study has been noted as a tool to foster active 
engagement, group participation, frequent interaction 
including feedback, connection to real-world contexts.  Such 
positive outcomes are more likely to occur with improved 
pedagogy, curriculum, and school capacity to change 
(Roschelle, Pea, Hoadley, Gordin, & Means, 2000). 
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Figure 2. The image at left shows the overall scene taken by Mars Curiosity Rover.  The humanoid is circled.  The image at top right 
shows an enlargement of part of the NASA image. The image at bottom right is a further enlargement showing a humanoid with a 
dust plume behind showing possible motion downhill. Image Courtesy NASA/JPL-Caltech (JPL/NASA, 2014). 
 
 
Teaching Science to Gifted Students with Poor 
Short Long Term Memory  
As mentioned earlier, teaching students with poor 
short-long term memory is a challenging task.  Short-term 
memory refers to “memory over a short time interval, usually 
30 seconds or less” (Healy, 2001, p.14046). Students with 
short-term memory problems find it difficult to handle multiple 
scientific concepts at a time; whereas, long-term memory 
difficulties further restrict students’ abilities to retain this 
information over a longer period.  Studies conducted over time 
have indicated the need for incorporating teaching techniques 
that help students retain information for a long period.  
Teachers can provide an environment that can help students 
experience a broader range of play, while reinforcing their 
learning capacities and experiences.  
An activity-oriented approach enhances student 
learning by increasing motivation through imagination.  For 
example, outer space topics such as humanoids on Mars 
attract student attention and fascination.  Outer space topics 
trigger students’ imaginations and ignite their quest for 
knowledge (Kallery, 2000).  Students often ask questions 
about astronomical phenomena (Kallery, 2000), and hold 
multiple views about the shape of earth, its position in space, 
along with changes in the day and night cycle (Baxter, 1989; 
Nussbaum, 1979, 1985; Sharp, 1995; Vosniadou & Brewer, 
1990).  Multiple studies focus on providing hand-on activities 
and conceptual tools (instructional videos, written instructions, 
verbal explanations) to students for learning scientific facts 
(Kallery, 2011; Çalık, 2008).  This approach helps students 
analyze the concepts critically, and retain information in long-
term memory (Kallery, 2011).  Studies also suggest that 
integrating arts in teaching benefits general cognition (Posner 
& Patoine, 2009), and improves long-term retention of the 
content (Rinne, Gregory, Yarmolinskaya, and Hardiman, 
2011). 
Possible Humanoids on Mars                                  Al-Hassan, Adebiyi, Iqtadar, & Atwood-Blaine                         Page 107 
__________________________________________________________________________________________________________ 
Journal of STEM Arts, Craft, and Constructions, Volume 3, Number 1, Pages 103-125.      
 
 
 
Figure 3. The image at left shows a panoramic view of a hillside taken by Mars Curiosity Rover.  The humanoid is circled.  The image 
at top right shows an enlargement of part of the NASA image. The image at bottom right is a further enlargement showing a possible 
woman with long hair in a flowing gown. Image Courtesy NASA/JPL-Caltech (JPL/NASA, 2014). This image was taken by Mastcam: 
Left (MAST_LEFT) onboard NASA's Mars rover Curiosity on Sol 1001 (2015-05-31 20:38:14 UTC). Image courtesy NASA/JPL-
Caltech/MSSS (JPL/NASA, 2015). 
 
 
Facilitating the Learning of Gifted Students with 
Hearing Impairments 
In the case of hearing impairment, the challenge of 
teaching science is nothing less than that of teaching students 
with long-short memory issues.  The components embedded 
in the conceptual change, assimilation, and sociocultural 
theories (Chiu, 2016; Chi, Slotta, & De Leeuw, 1994; Hewson, 
1992; Khun 2015; Posner, Strike, Hewson, & Gertzog, 1982; 
Vygotsky, 1978) need to be assessed, considered, and 
applied to facilitate learning-teaching science to children with 
disabilities, in an inclusive classroom.  According to these 
theories, specific practices that involve interactive, socio-
cultural and instructional congruencies are effective in 
teaching science education.  
The use of tangible objects and miniature items 
(instructional congruencies) was helpful in facilitating learning 
for students with hearing impairments, creating an opportunity 
to build and assimilate new knowledge (Bradley, Krakowski & 
Thiessen, 2008).  Working and communicating ideas with a 
companion assists students in remaining calm and focusing 
on their learning (Frost & Bondy, 2002).  Interactive creation 
and transition routines may also be helpful tools to enhance 
the learning of students with hearing impairments (Frost & 
Bondy, 2002).   
 
The Lesson 
 
Researchers started the lesson with a fifteen 
minutes introductory presentation about humanoid figures on 
Mars, sharing the objectives of the lesson.  These objectives 
included: (1) to advance student understanding about the 
possibility of life on Mars; (2) to propel the imagination and 
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creative thinking about humanoid figures on Mars; and (3) to 
engage gifted students who have disabilities in hearing or 
memory formation or access in geographical science 
concerning Mars.  A group of gifted adult graduate students 
participated in the lesson presented here; this lesson is easily 
modified for younger ages such as elementary or middle 
school students.   
 
Participants 
Twenty-one adult professional educators in a 
doctoral class (17 White, 3 Black, 1 Asian, 12 male, and 9 
female) with a mean age of 40 years engaged with the lesson 
activities.  These participants were high-achieving graduate 
students, many of whom had been identified in their K-1 
education as being gifted and talented.  Documentation of 
hearing or memory disabilities was not undertaken, but it is 
likely that one or more students experiences one of these 
difficulties to some degree. 
 
First Lesson Activity: Other People’s Views 
First, a video triggering students’ imaginations 
about traveling to the planet Mars was presented to students 
(Mars Rover POV on Planet Surface, 2017).  This video did 
not present any information about humanoid figures on Mars; 
instead it contained explanations of visual redness of mars 
with sounds of rover landing.  Participants were then shown 
the three images of possible humanoids on Mars (See Figure 
4).  They were asked to reflect on the photos without any 
additional information by using the Other People’s Views de 
Bono thinking skill.  Other People’s Views is one of the 
thinking skills presented by Edward de Bono, which helps 
people understand the importance of multiple views about a 
single project or idea.  Based on different backgrounds and 
experiences, this thinking skill emphasizes that different 
people hold different perspectives about a phenomenon or an 
idea.  
Participants then considered people other than 
themselves who have other professions, occupations, roles, 
or activities in life.  They generated new ideas for what their 
perspectives would be concerning the possible humanoids in 
the NASA photographs.  Finally, they were asked to take a 
child’s perspective and to generate additional ideas. 
 
 
 
 
 
Figure 4. The three images presented to students.  Far left will be called “Picture 1,” the central image is “Picture 2,” and the rightmost 
image is “Picture 3.”
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Second Activity: Find Other Ways  
The example lesson presented in this article 
proceeded by providing information about traveling to planet 
Mars and anomalies in NASA photos showing possible 
humanoids.  The goal was to assist participants in gaining 
relevant knowledge and information regarding Mars (e.g. size, 
planetary movement, gravity, weight, atmosphere, and critical 
needs for human survival).  Materials incorporated to facilitate 
this section of the lesson were NASA photos and videos 
(JPL/NASA, Mars in a Minute, 2017; JPL/NASA. 2008-2014).  
After this presentation, participants were provided another 
worksheet incorporating the second de Bono skill titled, “Find 
Other Ways.”  Participants were asked to think of other ways 
the three pictures could have emerged.  As an integrated art 
activity, they then drew one of the images on the worksheet 
to show what they had imagined.  After completing the activity, 
they talked in their groups about some other ways they had 
thought of the pictures, and later shared their views with the 
class.  
 
Third Activity: Mars Postcard 
The lesson then incorporated an interactive activity, 
which included one Mars rover-themed postcard with nine 
blank circles on it and a set of circular stickers with 12 printed 
items on the stickers (three stickers were for card decoration).  
Different stickers were on different postcards; the complete set 
consisted of nine sticker images. Examples of pictures used 
were space clothes, dried food, first aid kit, water, ball, reading 
book, watch, calendar, oxygen marks, solar energy kit, mac 
and cheese etc.  These pictures were images of items children 
would love to have on a regular travel and items that are 
considered necessities for space travel.  Teachers provided a 
postcard and a set of stickers to each participant.  Students 
loaded the stickers of items they would need into their 
imaginative rover by pasting stickers onto the postcard 
featuring a photo of the rover.  For this activity, participants 
were to choose a set of nine stickers featuring the most 
important items on the postcards - five from their own set of 
stickers and four items that they traded with other classmates 
to complete the set.  Each set of stickers included four 
duplicates to allow participants to trade with other classmates. 
There are various degrees of arts integration; however, an 
important feature of any arts-integrated lesson is the use of 
arts as a tool or a context to teach other subjects (Cornett, 
2015).  In this study, the arts integration was represented 
through the use of a colorful post card and visually appealing 
stickers.  This provided not only an additional accommodation 
for the students with hearing impairments, but an additional 
interest and motivation for the students to complete the 
activity.   
As discussed earlier, researchers designed the 
activities to meet the needs of students with hearing 
impairment and long-short term memory problems.  For this 
purpose, postcards and sticker sheets included written 
descriptions of pictures with colorful images, to assist gifted 
students in familiarizing themselves with possible items 
needed to explore Mars.
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Figure 5. The front of the postcard for the postcard activity is at left; the image at right shows the circles on the back that would be 
filled in with stickers. The rover image is Courtesy of NASA/JPL (Dunbar, 2015).  
 
 
Fourth Activity: Edward de Bono Thinking Skill of 
Plus, Minus, Interesting 
Upon completion of the activity, the participants 
provided feedback about it using the third de Bono skill - Plus, 
Minus, Interesting – PMI used in the study. Specifically, 
participants told what about the previous postcard activity had 
been a “plus”, what had been a “minus,” and what insights or 
“interesting” ideas did they have as a result of participating in 
the activity.  A two-minute video presentation from a NASA 
official web page was then shown to provide information about 
traveling and exploring Mars (JPL/NASA, 2017).  
 
Interactive iPad Game  
The last activity included a video game, titled 
“Traveling to Mars/Trip to Mars” which is a modification of 
NASA adventure game “Adventure to Mars.”  This web-based 
game was available on NASA Space Place: Explore Earth and 
Space (Erickson, 2016), in which the player launches his/her 
rocket to Mars once they load the ten most important items in 
their rockets.  The game provided written instructions about 
the “good aspects” and “bad aspects” of each item, so that 
player can decide which items to choose.  Once the player 
loaded the ten most important items, he/she launched the 
rocket and received a score based on the choices made in 
the game.  Playing the game helped young players learn 
about their selection of items and make better choices while 
playing the game next time.  
As the target population for this lesson is twice 
exceptional students, researchers modified the NASA game 
“Adventure to Mars” (Erickson, 2016) using ARIS – a free 
game developing software used for creating location based 
games and stories (Gagnon, Dougherty, Tolly, Holden, Lang, 
Gagnon, & Mathews, 2013), to meet the needs of targeted 
group of students with disabilities.  The idea to use the ARIS 
program originated in previous research work of Atwood-
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Blaine, & Huffman, (2017) According to the authors of that 
study examining upper elementary students’ science self-
efficacy after using an iPad-based game in a science museum 
(Atwood-Blaine, & Huffman, 2017). Although no significant 
change in science self-efficacy was found. students were 
highly engaged in technology-enriched activity during their 
visit in science museum. Participants expressed a tremendous 
amount of enthusiasm and sustained their curiosity in learning 
and exploring science museum. 
To prepare for the lesson described in this article, 
the teachers printed QR codes for each item and scattered 
them about the classroom in plain sight.  Then, the instructors 
provided iPads (with ARIS app) to each pair of participants 
and gave instructions about the steps of the game.  Different 
steps of the game included (a) log in to the ARIS game (using 
the QR login codes), (b) scan the scattered items, (c) load the 
most important item in the game inventory, (d) delete an item 
if they want, (e) once finished loading 10 items click the 
continue button. Participants were informed that student 
teachers have already selected the 10 important items that 
they need to match with.  The 10 most important items 
included portable oxygen, drinking water, water filter, space 
clothes, and space food, portable solar energy, earth - mars 
watch, hygiene kit, first aid kit, and map. Participants were 
further explained that they would not be able to delete a 
loaded item if it is not preselected as important item in the 
game.  It gave participants an idea that they need to think 
critically about the importance of an item for human use on a 
different planet.  
Participants were given a few minutes to walk 
around the room and scan the QR login codes with the iPads, 
using the ARIS application.  They made decisions about which 
items they need to keep in the game inventory, and which 
items to drop.  The game was developed in a systematic way 
to help students learn which items are important and to assist 
in practicing the mental processing and prioritization involved.  
For example, when a participant scanned an item, the image 
of that item appeared on the iPad screen along with a written 
description that explained the importance of this item.  Once 
an important item was loaded to the inventory, participants 
were unable to unload or delete it, which helped them learn 
that this item was an important item, which they needed to 
successfully operate the rover mission.  Participants made 
their decisions about the items they need to keep in the game 
inventory, and the items to drop.   
At the end of this activity, researchers provided PMI 
worksheets to the participants and asked them to provide 
feedback about the plus, minus, and interesting things about 
the objectives of the lesson.  Participants were asked to 
provide feedback about lesson objectives and if the lesson 
activities meet the objectives, or need modifications.  The 
instructors were open to suggestions, so that future educators 
could use this lesson to meet the needs of targeted 
population.   
 
Results and Discussion 
 
First de Bono Thinking Skill: Other People’s Views 
This thinking skill was used to identify the multiple 
views of participants about the NASA pictures (Figure 4).  
Participants explained what they saw in the pictures from three 
different perspectives: their own job position (Part 1 of the 
activity), two other job positions (Part 2 of the activity), and as 
a child (Part 3 of the activity).  De Bono’s CoRT Thinking skill 
“Other People’s Views” is used to identify possible variation in 
people’s perceptions about an idea or concept, based on their 
different career, family, community, or life positions and prior 
experiences.  This thinking skill process of intentionally taking 
a new viewpoint sparks new ways of looking at an idea. 
Part 1 of the activity.  Table 1 shows participants’ 
responses based on their personal career or job positions.  
Participants responded with ideas fitting into the two broad 
themes of “landscape and nature” and “living things.”  Most of 
the participants were employed as teachers, administrators, or 
coaches in schools or at the university level.  The reliance of 
almost all participants on these two themes may show that 
participants of related professions in the field of education 
generally had similar thinking patterns. 
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Table 1. Participants’ Explanations of What is Depicted in the Mars Images, Based on their Personal Perspectives  
Thematic Description Categories Items  Frequency 
Landscape and Nature  Dried area, dried pond, muddy crust, clay, desert, open space 8 
Rock formation, sand, sand dunes, dunes on a cliff, 5 
River bed, flooded area, eroded land 4 
Landscape rocky mountain, background  3 
Soccer field, rugby field, messy playground 3 
 
Living Things (Human Life 
and Animal) 
Human figures 2 
Smiling crocodile 1 
 
Inadequate knowledge Inadequate knowledge 1 
 
Part 2 of the activity.  Participants thought of the 
potential viewpoints of these Mars images by people in other 
professions, jobs, or activities and the reasoning 
accompanying these views.  Forty-two different job titles 
emerged.  See Table 2.  A thematic analysis of these 
responses shows five different themes from the data.  These 
thematic categories include: (1) landscape and nature; (2) 
abstract or arts-related; (3) life; (4) mineral extraction; and (5) 
another planet.  While two participants mentioned that the 
picture looks like “signs of alien life,” four other participants 
said it looks like an “earth-rocky landscape.”  Similarly, while 
one of the participants said it looks like another planet or star, 
two other participants mentioned it looks like a “background of 
nature”.  These results indicate that the viewpoints and 
perspectives of people increased by including more 
professions
 
Table 2. Different Perspectives Obtained by Considering Different Perspectives of People in Different Jobs, Careers, or Activities using 
Edward de Bono’s CoRT Thinking Skill “Other People’s Views” 
Theme Sub-Category Frequency 
Landscape and 
nature 
Earth-rocky landscape, Grand Canyon, open space, land, a landmark 8 
Rocky or rock-like, sediment 6 
A barren wasteland, dirt or desert, tough environment, looks dead, a dried-up river 6 
Area to play and explore, fun area to cycle 3 
Background of nature, background 3 
 
Abstract or arts-
related 
A microscopic picture, surface 3 
Modern art, dried water color paint, abstract art made of lines 3 
Fake picture 1 
Wide and circular 1 
A great place to shoot a movie 1 
 
Life Signs of alien life, fossils, footprints 4 
A stranger standing in the yard, humanoid figure 2 
Use for hair growth 1 
 
Mineral extraction Geologist specimen of soil, extracting minerals 2 
 
Another planet Another planet or star, a dead planet, a picture of Mars in space, picture of Mars’s 
geographical makeup 
4 
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Part 3 of the activity.  Participants were then asked 
to look at the picture from a child’s perspective.  Four different 
themes emerged from their responses.  These themes 
included (1) landscape and nature; (2) life; (3) play; and (4) 
positive mood.  While five participants said that the statue-like 
item in the picture looked like a rock formation, five others said 
it seems like there is existence of life.  Similarly, while six 
participants indicate that there is “dirt and mud” everywhere in 
the picture, two of the participants mentioned it sparked a 
“source of curiosity”.  Indicating how children might look at the 
pictures differently from adults, participants also added a 
theme of “play” to their responses.  See Table 3. 
 
 
 
 
 
Table 3. Responses Taking a Child’s Perspective using Edward de Bono’s CoRT Thinking Skill “Other People’s Views” 
 
Theme Category Frequency 
Landscape and Nature Rock formation 5 
Lot of mud and dirt 6 
Lack of water or desert 3 
A volcano 1 
 
Life Existence of life, a human, Martian, an animal 5 
 
Play Source of curiosity 2 
Playground 1 
Scary picture 2 
Cartoon picture 1 
 
Positive mood It’s cool 1 
 
 
 
Insights from application of the thinking skill of 
Other People’s Views.  The increase in the number of 
professions or activities considered increased the number of 
different reflections and views.  See Figure 6.  In other words, 
the more diverse the group composition, for example, 
carpenter, cosmetologist, philosopher, and movie producer, 
the greater the variation in generated ideas.  Similar findings 
were evident in a previous study examining the phenomenon 
of imaginative play with 60 south African and Israeli preschool 
children of lower and middle-class economic status, 
suggesting specific background factors such as experiences 
was important for developing imagination (Udwin and 
Shmukler, 1981).  Diverse experiences have a tremendous 
positive impact on creativity performance (insight learning, 
remote association, and idea generation) as well as creativity-
supporting cognitive processes (Leung, Maddux, Galinsky, & 
Chiu, 2008).  These phenomena of diverse experiences and 
background factors are unexclusive in an inclusive classroom, 
which therefore makes diversity in experiences important to 
produce a positive learning environment.  Therefore, teachers 
need to provide opportunities for every student to think 
creatively, based on their individual experiences. 
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Figure 6. Visual display of how ideas increase as new perspectives are taken.  Initial perspectives are shown in the green rectangle 
at upper left produce an initial set of perspectives shown with green background in center of bullseye.  When asked to consider other 
people’s views, participants generated the types of people shown in the left rectangle with a peach background, leading to new views 
shown in the peach ellipse.  Finally, participants took the perspective of a child to generate the additional ideas shown in light blue. 
 
Results Activity Two: of Applying de Bono’s 
Thinking Skill of Find Other Ways 
This model lesson uses three De Bono’s thinking skills to 
explore the suggested framework for teaching geography 
science in an inclusive classroom.  The second thinking skill 
used was Find Other Ways (FOW).   
Part 1 of Find Other Ways: Thinking skill 
responses.  Participants were presented the three pictures 
from Figure 4 and were asked to describe other ways these 
images must have emerged (see the step-by-step lesson 
plan).  Descriptions were categorized into themes, and 
frequency of each subtheme was calculated.  
Commonalities seen in the descriptions and 
recorded thoughts of participants revealed four new ways the 
images may have emerged: (1) rock formation; (2) technology 
effect; (3) sand or wind erosion effect; (4) existence of life.  
These data in Table 4 indicate that the majority of participants 
tended to attribute the humanoid-like shapes to wind erosion 
of rock formations, then the existence of true humanoids, and 
finally camera effects.  
This example Mars mystery thinking skill lesson 
supports Finkel’s (1975) work which suggested that students’ 
imagination and creative arts need to be systematically 
nurtured and developed from the unknown to the known.  The 
teacher’s goal to boost students’ imaginations could be 
effectively achieved by minimizing obscurity of thought, 
activating learning reflection, and providing the opportunity for 
constructive ideas.  The results of this lesson show that these 
are critical components, especially in an inclusive classroom.  
Mental imaging of new information will facilitate conceptual 
change process of learning as suggested by Hewson, 1992; 
and Chi, Slotta, & De Leeuw, 1994
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Table 4: Participant Responses to the Find Other Ways Thinking Skill; Perception of Ways the Anomalous Picture Might Have Emerged 
When Considering One’s Own Experience or Background 
*Note: Pictures are numbered as labeled in Figure 4 
 
 
 
 
Part 2 of Find Other Ways: Participants’ 
Drawings.  Participants drew scenes to show an explanation 
for the anomaly in Picture 1, Picture 2, or Picture 3 of Figure 
4.  Participant drawings of what was happening in Picture 1 
are shown in Figure 7.  Figure 8 shows drawings of what was 
occurring in Picture 2.  Three figures, Figure 9, Figure 10, and 
Figure 11 show the many drawings made for Picture 3. One 
of the added benefits if arts-integrated activities is increased 
content retention (Rinne, Gregory, Yarmolinskaya, & 
Hardiman, 2011), which can be particularly helpful for students 
with long-term memory issues.  The consistent engagement 
of multiple senses during the arts-integrated activities (Booth, 
2013) can aid the students with short-term memory issues. 
Finally, the projects that integrate arts with other subjects 
present additional challenge and complexity to the learning 
process that is often necessary for the gifted learners 
(Gadanidis, Hughes, Cordy, 2011).  The creative drawing and 
titling process helped participants retain interest in the lesson, 
as observed by the instructors.
 
NASA Photo* Thematic Description Frequency 
Picture 1 Sand and wind erosion or a rock formation 12 
Camera effect 4 
Existence of life (human or animal) 4 
 
Picture 2 Rock or stone formation 11 
Existence of life (human, Martian or animals) 7 
Camera effect 2 
 
Picture 3 Rock formation 10 
Existence of life (human, or animal) 8 
Technology or wind effect 2 
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Figure 7. Participants’ drawings of what is happening or caused the anomaly in Picture 1.  The top left image shows the anomaly to 
be a ghost with the title, Ghost on Mars.  The top right image explains that the anomaly is the reflection of light.  The bot tom left 
image depicts the anomaly as a famous woman in an Armenian legend.  The bottom middle image is a gypsy alone in the desert.  
Finally the far right bottom images shows a sad woman saying, “I’m so sad, I live on Mars.”  This emotional drawing displays a creative 
trait. 
 
 
Figure 8. Participants’ drawings of what is happening or caused the anomaly in Picture 2. The top left shows a runaway Martian.  The 
top middle images shows that the anomaly is a formation of rocks.  The top right image depicts a mass disturbance.  The bottom left 
image show the emotional situation of an astronaut left behind.  Finally the bottom right image shows a skier on Mars, a humorous 
concept.  The emotional content of several of these images is a creative trait. 
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Figure 9. Participants’ drawings of what is happening or caused the anomaly in Picture 3. All of the first three images depict an actual 
person kneeling on a rock.  
 
 
Figure 10. Two more participants’ drawings of what is happening or caused the anomaly in Picture 3.  Both of these images depict a 
meditating or peaceful person. 
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Figure 11. Additional participants’ drawings of what is happening or caused the anomaly in Picture 3.  These images display some 
very creative characteristics.  The top left images depicts the abstract idea of camouflage.  The top right image shows a parody of 
“Star Wars” as “Star Mars.”  The bottom left is a unique interpretation as a squirrel or similar animal.  Finally, the bottom right images 
shows the person or statue pointing to the place where “X marks the spot” and the treasure can be found. 
 
 
 
Results of the Third Activity: Mars Postcards 
The postcard sticker activity in which participants 
chose stickers that represented items needed for a Mars 
Rover trip created a vibrant and positive learning environment, 
with high levels of cooperation and engagement.  Students 
reported they were highly motivated as they interacted and 
socialized with each other.  There was movement around the 
classroom, increasing interest in the quest to complete their 
postcard loading as required, a search with which partners to 
trade stickers, productive socialization to learn the information 
needed and interaction to identify items they need from others.  
This lesson was prepared to enhance learning for gifted 
individuals with disabilities; therefore, researchers purposely 
used colorful stickers, with graphics to reflect the content of 
the lesson.  The postcard activity triggered participants’ desire 
to explore Mars in more detail.  See Figure 12 for examples 
of participants beginning the iPad game.  Figure 13 shows 
students interacting with each other during the game.  
Additional images of the game are shown in Figure 14.
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Figure 12.  Two participants beginning the iPad game. 
 
 
 
 
Figure 13. Participants beginning to interact with each other during the game. 
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Figure 14. Additional images of the game. 
 
Results of the Plus, Minus, Interesting (PMI) de 
Bono Thinking Skill Exercises 
Two lesson activities were evaluated using the 
Edward de Bono thinking skill of “Plus, Minus, Interesting.”  
First, participants evaluated the postcard-sticker activity.  
Second, the evaluation of the iPad game was conducted.   
PMI of the iPad game activity.  After engaging in 
the iPad game activity, participants were asked to evaluate 
activity by using the Plus, Minus, Interesting thinking skill.  
Results from a thematic analysis showed several themes 
which indicated a positive learning environment for the 
students (See Table 5).  Participants affirmed that postcard 
activity was cooperative, attractive, and interesting.  Several 
mentioned that the activity propelled their thinking.  Sustained 
motivation was also an interesting theme that emerged. Some 
comments from participants included the following. The “use 
of technology and space in the classroom to make kids move 
and reach out with older classmates” was effective.  Another 
said, “The mix of technology with a space program makes it 
relevant to a younger population.”  Yet another commented, 
“The technology is a great way to get a lot of students involved.”
 
Table 5: Plus, Minus, Interesting (PMI) Analysis of Participant’s Perceptions for the Postcard Activity 
Part of de Bono 
Thinking Skill Themes Frequency 
Plus  Propelling Imagination 7 
Attractive Visual Presentation and Detailed Description 5 
Socialization and Interaction 5 
Engaging Activity  3 
Team Work 1 
 
Minus Teachers Preparedness 12 
Challenges for Hearing Impaired Student 8 
 
Interesting (Insights as a result of 
participating in the activity) 
Attractive visual presentation made a difference in engagement 7 
Surprised at level of engagement 5 
Socialization and interaction was important 4 
This was true problem solving 1 
Team work was useful 1 
My thinking was boosted 1 
It was a positive learning environment 1 
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PMI of the postcard-sticker activity.  The postcard 
activity evaluation immediately followed the iPad game activity 
evaluation using the Plus, Minus, Interesting thinking skill. The 
sticker technology of photocopying images onto adhesive 
paper that was cut into circles was viewed as an interesting 
creative teaching method by the majority of the participants 
and was awarded a plus in promoting effective engagement 
in the classroom. Participants mentioned they appreciated and 
applauded creative work of decorating the postcard with 
additional stickers.   
Some participants mentioned the need of 
improvement of the game activity (50%), which was expected 
by the researchers because the game was developed and 
used at it pilot or preliminary stage.  Participants noted that 
the sticker-postcard activity was valuable in advancing 
learning and a positive learning environment for students with 
hearing impairments and long-short memory challenges.  As 
postulated by previous studies (Gerber, Cavallo & Marek, 
2001; Patwardhan & Murthy, 2015), this example lesson 
suggested that integrating arts and technology in game 
activities in a classroom creates positive learning 
environments for kids with disabilities and was perceived as a 
great way to increase students’ involvement, socializing, and 
imaginations.  According to the evaluation, the provided 
pedagogical framework was effective in meeting the original 
three objectives of the lesson.  
 
Table 6. Plus, Minus, Interest (PMI). Analysis of the Lesson’s Objectives, the Postcard and Technology Activity   
 
De Bono  
Thinking Skill Components 
Thematic Description Frequency 
Plus Engaging and hands-on activities 8 
Intergrading technology increases student’s engagement 5 
Propel imagination 4 
Activity promotes team work 3 
 
Minus Need for improvement 10 
Having difficulty to understand the game 6 
Having difficulty to use technology 4 
 
Interesting Creative teaching methods 12 
Technology in the classroom 6 
Spurred Imagination 2 
 
 
Conclusion 
 
This example lesson was designed to assist 
teachers in teaching science to gifted students with hearing 
impairment and short or long term memory difficulties.  
Professionals in the field of education used the de Bono CoRT 
Thinking Skills (FOW, OPV, PMI) to explore ideas about 
humanoids on Mars and travel to Mars during the lesson.  The 
results of this lesson with adult gifted learners suggests that 
incorporating creative art work, electronic iPad technologies, 
and a sticker game can be effective teaching methods to 
increase student’s interest, sustain their motivation to engage 
in the classroom, propel their imaginations, and advance their 
understandings.  Among other advantages of using this 
exemplary lesson, social interaction was identified by 
participants as the most relevant.   
Results indicate that the diverse experiences of the 
high achieving gifted students who participated in the lesson 
made classroom a more inclusive setting.  The use of the 
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Edward de Bono thinking skills helped students to broaden 
their imaginations about the Mars humanoid phenomena.  For 
example, by looking at the same NASA pictures (Figure 4) 
from the perspective of different job positions, participants 
were able to provide multiple views and reflections about 
those images.  This activity helped participants broaden their 
perspectives, and incorporate a sense of a more inclusive 
classroom. 
 
Teaching Tips 
Teachers’ preparedness in applying this pedagogy 
in a classroom with twice-exceptional gifted learners is 
important.  Possible problems to the lesson’s positive outcome 
may include, misunderstanding of instructions, too much 
student excitement, and failure of technology.  When the 
lesson framework is applied effectively, the learning 
environment changes to minimize the students’ disabilities.  
The actions of teachers in transforming a classroom 
environment to support twice-exceptional learners is an 
inquiry-based effort requiring effective implementation of 
strategies and opportunities to support creative imagination to 
enhance conceptual change.  Teachers need to be prepared 
and well-organized.  Preparation tips include:   
 Use a short, wordless video or image to trigger 
curiosity about the topic. 
 Open discussion to explore the thoughts and 
perception of the students. 
 Provide step-by-step instructions and relevant 
information for learning engagement. 
 Each stage or step of the instruction phase of the 
lesson should be immediately followed by a 
suitably-designed hands-on or interactive activity. 
 The use of technology should be carefully 
explained students; teachers must be ready to 
provide technical support during the lesson. 
 Students should work in pairs or a small groups of 
three. 
Simple but systematic procedures in teaching will 
better retain students’ attention in a classroom and build the 
conceptual change process in a meaningful way.  Students 
can describe their process of their conceptual change and 
may wish to track their changes in thinking. 
Science teaching cannot exclude the fact that 
students’ learning capacity and mental functioning is 
developed from social life (Vygotsky 1978, p. 128).  Science 
learning is shaped and influenced by scientific social language 
(i.e. terms that have been developed in scientific community), 
scientific ways of thinking, and discussion of science in 
relation to individuals’ social experiences (Kozulin, 2003; 
Packer & Goicoechea, 2000).  The challenge, then, is to 
appropriately help learners to “reorganize and reconstruct the 
talk and activities of the social plane” (Leach & Scott, 2008, p. 
655) in a way that the learners can gain the required scientific 
knowledge.  Analytical results of this example lesson, 
highlighted that the positive outcomes were due to high levels 
of socialization, interaction, and connection.  These outcomes 
require teachers’ preparedness to teach the lessons.  
Participants of the lesson postulated that the framework would 
create an avenue for positive and effective learning 
environment for younger gifted students with disabilities, as 
they were able to reach new levels of understanding through 
classroom engagement and interaction.  
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